A recent Letter [1] describes an experiment to generate single photons within the setting of cavity QED. The authors claim that ''a sequence of single photons is emitted on demand'' and that their results represent ''the realization of an intrinsically reversible single-photon source.'' Although their work is certainly an advance towards these goals, unfortunately the observational evidence reported in Ref. [1] does not support the principal claims of the demonstration of a deterministic source for single photons, nor of emission that is suitable for the coherent transfer of quantum states over a network. The underlying difficulties are that (1) photons are emitted at random and not ''on demand'' due to the random arrival of atoms into the interaction region, (2) the photon stream is super-Poissonian because of fluctuations in atom number, and (3) the pulse phase is random and unknown due to the stochastic character of atomic trajectories.
The data presented in Fig. 4 norg g 2 incorporate nonstationarity of the underlying processes, so that conclusions about nonclassicality are not well supported.
To illustrate these points, consider the well-studied problem of resonance fluorescence from a two-state atom, with intensity correlation function g In addition to fluctuations in arrival time and atom number, the experiment of Ref.
[1] suffers from a lack of atomic localization with respect to the spatially varying coupling coefficient gr r. As as result, the output pulse shapes and phases for photon emissions vary in a random fashion. A typical atom in [1] moves 4 along the cavity axis during its transit, leading to an unknown phase for the emitted field, which varies from one pulse to the next. Such randomness in makes the field unsuitable for the quantum network protocols cited in Refs. [3,16 -19] of Kuhn et al. [1] . Moreover, reversible transmission to a second atom-cavity system requires knowledge of the actual time of the initial emission, as well as an ''event'' ready atom at the remote location. Neither of these capabilities follows from the experiment reported in Ref. [ 
